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wEndovascular repair of chronic descending thoracic
aortic diseases is now a widely used, feasible, and relatively
safe treatment.1 Nevertheless, when traditional vascular
access is not available, the procedure can become trouble-
some and must require an open surgery. The article de-
scribes the surgical technique of minithoracotomic access
to ascending aorta for endovascular treatment of descend-
ing aorta and the results of our preliminary clinical experi-
ence.
METHODS
Four men and one woman, affected with thoracic aorta
diseases combined with stenotic femoral and iliac arteries
attributable to severe atherosclerotic pathology, were re-
ferred to our Institution (Table 1). There were twomen, 59
(Fig 1) and 68 years old, with a thoracoabdominal aneu-
rysm extended to the origin of superior mesenteric artery, a
third 80-year-old man with a complete disruption of endo-
vascular stent implanted in the thoracic aorta 2 years before
and a fourth man, 69 years old, with a chronic aneurysm
dissection of the thoracic aorta. The fifth patient, a 70-year-
old woman, with a penetrating ulcer complicated with
intramural hematoma of the descending aorta and concom-
itant severe atherosclerotic disease of the abdominal aorta
(Fig 2), was unresponsive to medical therapy showing a
persistent pain and progression of the hematoma. Further-
more, in all patients the right axillary artery was not avail-
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268ble for different reasons: too small in the woman, athero-
clerotic disease involving the brachiocephalic trunk in the
wo men, and unfavorable angle with carotid artery in the
ast two patients.
The procedures were performed under general anes-
hesia with double lumen intubation, and guidance was
rovided by transesophageal echocardiography and fluo-
oscopy. A 7.0-cm incision was made at the level of the
econd right anterior intercostal space.2,3 The right internal
horacic artery was dissected and cut in the first two pa-
ients, and dissected and preserved in the other patients. A
mall rib retractor was used to visualize the mediastinal
tructures and to allow a side-biting clamp to be applied to
he ascending aorta without video assistance.4 During the
scending aortic side-clamping, the systolic arterial pressure
as maintained around 80 mm Hg to minimize the wall
ension. After the administration of heparin (100 U/kg
ith a target activated clotting time of about 250 seconds),
10-mm T-Dacron tube was anastomosed to the lateral
ide of the ascending aorta with a continuous 4/0 prolene
uture a few centimeters below the origin of brachioce-
halic trunk. A 45° angled aortic graft anastomosis was
erformed to favor the accurate advancement of the stent
raft toward the aortic arch. In the first two cases, the
acron tube was driven out directly through the thoracot-
my easily achieving a good angle, whereas in the last three
ases the procedure needed to be modified to get the same
esult. The Dacron graft was tunneled through the fourth
ntercostal space to optimize the aortic graft angle for stent
raft insertion (Fig 3).
A 24F introducer was placed into the Dacron graft and
emostasis was achieved using a standard snare technique.
rom a 4F left brachial approach, a pigtail catheter (Cordis,
ohnson and Johnson, Warren, NJ) was positioned in the
scending aorta to correctly assess the position of the
roximal margin of the left subclavian artery. A stiff guide-
ire and pigtail catheter were inserted within the intro-
ucer followed by stent graft (Valaint; Medtronic, Sunrise,
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Volume 57, Number 1 Vendramin et al 269Fla or Gore-TAG; W. L. Gore & Associates Inc, Flagstaff,
Ariz) to treat the specific descending aortic pathology. The
left subclavian artery was not covered in any case. Trans-
esophageal echocardiography and intraoperative angiogra-
phy confirmed the absence of any endoleak. The Dacron
graft was then closed by continuous prolene suture and
surgical clips. Regarding the two patients with thoracoab-
dominal aneurysm, the endovascular treatment has been
extended to the proximal tract of abdominal aorta with
exclusion of celiac trunk (CTK). Since the safe distal land-
ing zone was close to superior mesenteric artery (SMA), the
CTK was coiled with an Amplatzer (AGA Medical Corpo-
ration, Plymouth,Minn) 1month before thoracic endovas-
cular aortic repair. A compliance balloon occlusive test of
the CTK by contemporary dye injection in the SMA was
performed prior to the procedure to confirm the presence
of collateral blood supply. In our experience, 1 month is a
safe period to achieve an adequate strengthening of the
pre-existing collateral blood supply from the SMA. In this
Fig 1. Preoperative compute tomography scan of penet
the thoracic aorta (B); severe atherosclerotic disease of
tomography scan (D).
Table I. Clinical data
n Sex
Age,
years Aortic disease
M 59 TAAA Crawford type I
2 M 68 TAAA Crawford type I
3 M 80 Disruption of stent graft
TAAA Crawford type I
4 M 69 Chronic thoracic aorta aneurysm
5 F 70 PAU and IMH of thoracic aorta
 severe abdominal aortic athero
BCT, Brachiocephalic trunk; CT, computed tomography; IMH, intramural
aDeath.period, changes in liver function tests were not observed. rESULTS
Four patients were extubated after a few hours in the
ntensive care unit and transferred to the ward on the first
ostoperative day. One patient, with a thoracoabdominal
orta aneurysm, died on the first postoperative day because
f rupture of abdominal aorta. The autopsy showed the
orrect position of stent grafts and longitudinal tears of the
ncovered abdominal aortic wall.
At the follow-up, all survivors showed no clinical symp-
oms or radiologic signs of disease progression. At 1, 3, and
months, computed tomography scan showed excellent
esults in all patients as shown in Fig 1. In the two longest
urvivors, the complete exclusion of the aneurysm and the
bsence of endoleaks have been confirmed at the 3-year
omputed tomography scan follow-up as shown in Fig 2.
ISCUSSION
Currently, endovascular treatment of descending tho-
ulcer (PAU) (A) with intramural hematoma (IMH) of
al and iliac arteries (C); 6-month follow-up computed
Peripheral vascular disease CT scan follow-up
Femoral-iliac stenoses
BCT atherosclerotic disease
36 months
Femoral-iliac stenoses
BCT atherosclerotic disease
a
Femoral-iliac stenoses 36 months
Tortuous subclavian artery
ction Femoral-iliac stenoses
Tortuous subclavian artery
6 months
sis
Femoral-iliac stenoses
Small subclavian artery
6 months
oma; PAU, penetrating ulcer; TAAA, thoracoabdominal aortic aneurysm.rating
femordisse
sclero
hematacic and thoracoabdominal aortic diseases has shown ex-
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January 2013270 Vendramin et alFig 2. Preoperative computed tomography scan of thoraco-abdominal aortic aneurysm (A); iliac arteries stenosis (B);
3-year follow-up computed tomography scan (C); aortic reconstruction (D), with BCT stenosis (*) and surgical clips
used for the closure of the Dacron tube in ascending aorta (**).Fig 3. A 10-mmDacron tube was sutured to the ascending aorta with a 45° angled aortic graft anastomosis (A). A 24F
introducer was placed into the Dacron graft directly through themini-thoracotomy (C) or tunneled through the fourth
intercostal space (B and D).
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associated with a significant reduction of perioperative
mortality, stroke, and paraplegia compared with standard
surgical therapy.5
If traditional peripheral vascular access is inaccessible
because of severe atherosclerotic disease or unfavorable
anatomy, the ascending aorta can become the first option.
The choice of the second intercostal space allows a com-
plete vision of the ascending aorta and the easy manage-
ment of a side-biting clamp. The surgeon can choose the
best aortic zone to perform the graft anastomosis and also
follow with his or her fingers the advancement of intro-
ducer through graft-aorta anastomosis. Furthermore, if
required, this approach permits a rapid and direct ascending
aortic and concomitant right atrium cannulation to start
soon cardiopulmonary bypass.
Finally, the more appropriate angle with ascending
aorta obtained by tunneling the Dacron graft through the
fourth intercostal space avoids the risk of endothelial tears
in the distal segment of the ascending aorta and the aortic
arch. The supplementary small incision in the chest can be
used to set the thoracic drain-tube at the end of the
procedure.
In our experience, the computed tomography scan
performed for diagnosis and routine follow-up in these
patients are adequate to obtain the necessary preoperative
information. The presence of severe calcifications or severe Silatation of the ascending aorta contraindicate this surgical
pproach. Nevertheless, a moderate ascending aortic dila-
ation (diameter 4 cm) identifies a higher risk procedure
ut is not an absolute contraindication.
In conclusion, this approach seems to be safe, efficient,
nd easily reproducible, requiring usual surgical expertise
nd also being suitable for other cardiac procedures as
ortic valve replacement and transaortic valve implantation.
We wish to thank Prof Paolo Berlasso for his help in
reparing the original designs.
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